, SimPhy (Mallo, De Oliveira Martins, and Posada 2016) , EvolSimulator (Beiko and Charlebois 2007) , GenPhyloData (Sjöstrand et al. 2013) and SaGePhy (Kundu and Bansal 2019) . The features presented are whether the tool is capable of simulating species trees (Species Tree level), genomes (Genome level, meaning that it considers the structure of the genome, i.e. the physical adjacencies of genes in a genome), sequences (Sequences level), the presence of extinct lineages (Extinct lineages), the possibility of sampling species integrated in the simulator and pruning gene trees according to the species sampled (Sampling), the simulation of intergenic regions (Intergenic regions), outputting reconciled trees (Reconciled trees), considering fusion and fission of genes (Fusion-fission of genes) and producing ILS-induced gene tree/species tree discrepancy (ILS). extinctions of the Species Tree is taken into account. If the number sampled form the exponential distribution is smaller than the time remaining for the next Species Tree level event, the event is considered successful and the genome affected is chosen randomly from all active lineages. Then, the specific event taking place is determined according to its rate, as well as its extension, and the affected genes are chosen randomly from all possible contigous positions in the genome. If the event is not successful, it is simply ignored. When a Speciation occurs (determined by the structure of the Species Tree), two identical genomes are created and they continue to evolve independently along the descending branch.
Mode

Description
Species Tree
Extinction event inactivates the genome evolving within that branch. Figure S3 . Assortative transfers . By default, when a transfer event occurs, it takes place between two randomly sampled lineages. The user can activate the function assortative transfer, which makes the transfer between two lineages to occur with a probability = e −αδ (being a parameter to control for the strength of the effect and the normalized α δ phylogenetic distance). The between two nodes is defined as the distance (in time units) δ between each of the nodes to their common ancestor. In this example, we simulate two datasets in the same Species Tree (30 species). The parameter was set to 100. We can see α how the assortative model of transfer makes transfers between closely related lineages more frequent than the uniform model, a phenomenon that has been observed in real data (Ochman et al. 2000) . Zombi a single event can affect more than one gene simultaneously. In A we have three snapshots of the genome evolving in the Species Tree on the right, along the blue branches.
At time 0, none of the genes has undergone any event. At time 1, the green genes have undergone a duplication. At time 2, some red genes have been transposed within the duplicated genes. In B, the resulting gene trees from this scenario. We can see that in the resulting genomes the genes that, due to the transposition event, share the same duplication event, are shuffled with those that do not. Although inversions and transposition do not alter the topology of the gene trees directly, they can have a big impact when the different events affect more than one gene at a time. we computed the expected number of events by multiplying the event rate times the branch-length. We plotted the expected number of events against the observed number of events. The red line corresponds to a line with a slope of 1.
Figure S11: Validation of the mode Gm. In this mode gene families evolve following a birth-death process with specific rates for each family (here we call duplications, D, to births and losses, L, to deaths). It is known that the expected distribution of gene family size follows a power-law distribution when D > L and a stretched exponential if L > D (Szollosi and Daubin 2011; Reed and Hughes 2003) . We ran two experiments using the same Species Tree (20 species). In the first one D > L and in the second experiment L > D (the parameter files associated with both experiments can be found in https://github.com/AADavin/ZOMBI/tree/master/Validations . We plotted the frequency against the number of copies for all families with an extant representative in the leaves in log-log axes to inspect visually the distributions and we compared the goodness the support using the Python package Powerlaw (Alstott, Bullmore, and Plenz 2014) . We find a clear support for the power-law exponential in the first case (p~3.8^-10) and for the streched-exponential in the second case (p ~5.59 ^ -14)
